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of the two types of optical disk having 
different substrate thicknesses. An 
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(7) the height of which is about 0.3 m is provided parallel with the optical axis (along the optical axis). The spherical aberration 
of the objective (2) is corrected by the inner and outer areas (4, 5) correspondingly to an optical disk of any of two types having 
different substrate thickness. 



(57) mm-. 



oTf§7tf-f xzmttwuyx-c&Zo nmvyx (2) 
$£m<DMis>xtz£QM!&L. ftmm<Dm <3) ^m^nmrnrntT 
5. ^7^ x nmi/yx (2) (Dyt^-fx? (6) iog$, ftrnmnn. 

(4) tftmrnig. (5) nzftvy. nmmm. (4) t^mm®. (5) t 
toULRizytmzm&spfttsi (^ffi^ft©) 0. 3/im»gi (7) 

*WLtt2>o fit, nmvyX (2) COrt^M^t (4) t^jsnatt 

(5) -c\ s^m^fDm^:^^^ 7.^7 izn^^itx^t^^m^miE'r 



(i2)*»tt*fttt(c»r5t^^iH*nfcHHraii 



(i9) nt&tof&mmmmM 




i mil iiniiii ii nun inn no i [i in inn inn urn urn mi niim mi 1111 mi 



(43) 5RR4HMB (10) HBg^BBS-^ 

2000 ^12 £28 H (28.12.2000) pct WO 00/79322 Al 



(51) HG5*#I*#S 7 : 



G02B 13/00, 13/18, 



Gl IB 7/135, G01B 21/20, C03B 1 1/08 



(21) Sf&fcfcllS^-: 

(22) BUgUilfSB: 

(25) UBtUHOVB: 

(26) mf&'&fflCDWm: 

(30) SffeltT— ^ : 
^JS^l 1/177177 
W«sp n/256686 



PCT/JP00/04076 
2000 *f 6 £21 B (21.06.2000) 
B*fg 
B*f§ 



1 999 *£6 n 23 B (23.06. 1999) JP 
1999^9 n 10 B (10.09.1999) JP 



(7i) (*m&fo<±x<Di%fcmiz'2i^T): &t® 

S^H^xC^tt (MATSUSHITA ELECTRIC INDUS- 
TRIAL CO., LTD.) [JP/JP]; T 571-8501 ^BSJ&F 1 ! K rfi 
*^P^Sl006S*6 Osaka (JP). 



(72) ftm*i 1$*Zt 

(75) Sfeej#/ffiffiA r*S(3Ol^T0)^;: BB*Si3A 
(TANAKA, Yasuhiro) [JP/JP]; T 659-0031 SKlt^M 
UTS! ^fflT2-5-303 Hyogo (JP). UJ Wtfelk (YAMAGATA, 
Michihiro) [JP/JP]; T 536-0011 ^BE/fr^BETfi «5E 
Bc£ii®lT@2-59-710 Osaka (JP). 3£g§S (SASANO, 
Tomohiko) [JP/JP]; =P564-0001 ^KJ&Ufcffl TrT^SMt 
3-9-12 Osaka (JP). 

(74) ftSA: a&rtJfc*. #flKEUCHI,Hiroyukietal.); T 
530-0047 *R«FXK m*EH5*«4T S 3#25^ 1ft 
E9 ^ 5 "*f t: JU401 -^S Osaka (JP). 

(81) Jg^H (Hf*U: CA,KR,US. 

(84) JtSS rffi^: 3 — a v / < Wflt (AT, BE, CH, CY, DE, 
DK, ES, FT, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE). 



(54) Title: OBJECTIVE FOR OPTICAL DISK, OPTICAL HEAD DEVICE AND OPTICAL INFORMATION RECORDING/RE- 
PRODUCING APPARATUS BOTH COMPRISING THE SAME, MOLD FOR FORMING LENS, METHOD FOR MACHINING 
MOLD FOR FORMING LENS, AND SHAPE MEASURING INSTRUMENT 



ON 




(57) Abstract: An objective for an 
optical disk constituted of a single lens 
and exhibiting a good light focusing 
characteristic corresponding to either 
of the two types of optical disk having 
different substrate thicknesses. An 
objective (2) is made up of a single bi-as- 
pherical lens. The face (3) on the light 
source side is a rotationally-symmetric 
aspherical surface; the face on the optical 
disk (6) side is divided into an inner 
area (4) and an outer area (5). Along the 
boundary between the inner and outer 
areas (4, 5), a step 



© 



% ( ) 00/79322 ai I Hill IIIIIIllH^II! 1111 1 II 111 IUII Nlfl IIIEI 1111 linill IIII {ill (Ell 



(7) the height of which is about 0.3 U m is provided parallel with the optical axis (along the optical axis). The spherical aberration 
of the objective (2) is corrected by the inner and outer areas (4, 5) correspondingly to an optical disk of any of two types having 
different substrate thickness. 
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(ommiz&nz, u>xj&&m&m&9jk-t¥mjj\ti]mmM, m2 5ii*% 
w<d%z7 <Dmm<DMniz&vz£m<Dtt]j:jj&&^Tmmm, i26ii 
25 *%hj<7)^8 <Dmm<DMmiz&i?&mvimwmm(Dffif&m. 027a* 
5zw<Dm $ <Dmm<DBm\z&n zyt^v Fmwz^tffij&m. 02 8 « 



18 



WO 00/79322 




PCT/JPOO/04076 



5 £AT, mM(DmM&m^T*5ZW&Z *>\z^temzWtWTZ> a 

i (Dnmnmrn'} 

m i \t*%w(Dn i (D^ffioimmjz&v %yt^ ^ xzmnmv^x* 
m^xft^j xzizMyti.rztzoytmm'v&z,. 

m i \ztt;t^oiz. *nt&(DBM<D*iy3 v >x 2 it. mwft&w<D%- 
io u>xfr$teK) , ytm&wm 3 iz\3\&ttmmmT*&z> 0 ittz. nmv 
>X2 <Dyt?j x? 6 momu* p*mmi&4 tftmmm 5 <hk:$H*&n 

X2\Z&-dX%^4 X2 6 <Z)fit$8^ft:® 6 a (CStE;* *13<, 

» 1 O^f-f LTl^tS <h#(D&®iRH (MttmA 

: rms) ^TWtlfetf, TWteTSHaS; (2) ©W«£«!f£-rs © 

20 0.0 5 <TW< 0.12 ( 2 ) 

Twa*o. o 5 sxrnm&iziz, w,2 (Dyt^j &m±?z> £%<d 

25 f*J^i£4 <Dffln\Z&VZM<®)U>X6 ONA^NA 1 <h Lfc 
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0 . 3 8 <N A 1< 0 . 4 6 ( 3 ) 

NAia*0. 3 8 £kT<»mtr\Z\t* W, 2 V>%^ 4 7.5 &m±TZ> 

NA1M0. 4 6JK±0«^t:« > Sll ©ft^W **-e<&JKMa*_t 
sBiS (2) ®±|g£j@*.fttr>£, Jg2 (Dyt^J 

-1) /AteTfBjS (4) OKIfil$jiltS-r-5©*«a* LVi. 

0. l<p (n-1) /A<0. 6 (4) 
P (n-l)/A^0. 1 £*T©«-&&S tr>te 0 . 6 &,±<Dm&lZte. 

®J*ffiiiK£Jifc*>£S 5 (JHftteA : r m s ) tL&t^, S 5 teTfBi£ 
(5) ©ii&i£T5o*?S^ Llio 

-0. 03<S5<0. 03 (5) 

S5#-0. 0 3 KTO*^*5^tt0 . 03WO^|;H ±f2 

3$ (4) ratii^, $ i coytT** xz&mtk-rzt^cDMyt&ii.. 

^««4 0#WttJ, 6 CDff^ t 3 tC*f LT 

«®JR^^»jE$tlSJ;"5f3«a[{t-rSi:#, t 3 «TIB^ (6) 0 09 
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0 . 8 < t 3 < 1 . 2 (6) 
5 12 \tt%mcOW, 1 ©ISffi©Jg8Bfc:m*5»«&l'>X<Bft7 r -i' X^#J 

mtemm<D&^uftn\zm.^M-r:$> 0 . ®5ic«tawsijjnxwst^: 

3. tot, f*lJlM*£4 5 2i<DmR\Z&tf2>&m 7 it. MX 

(l*I4mm) iC^LT + ^H/hS < , V > >Cttffitc ttH £ ^ 

fit, ftmu>X2 i ®«^ai{aijcDM. i2®i^f^^6 

3t5*-f 1 CD 6 5 5 nm, W,2 V>%"r -f X 

^l:H*t5«2»itiSOjRfiS8 0 OnmtLfc. Sfc, ^I03tf 
25 7.^<7)it 1 03tagiC*5^S®#f*S 1 . 5 7 8 3 5 3 , fg2 (D^t^ 

XZ <o% 2 <D%mz&rt z>m&* & 1 . 57153 ttL 
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f i : m i (Dytmz&nznm u>x©MEi 

wd i : m i <dk^4 izn-TzMtyjuyxoyftWimM 

nl : U§ 1 <DytWAZ&rtZ>tt®}\s >X©JB8r$s 

5 t 1 :^1©^t^7^MOI^ 
t 2 : £12 (nyt'rj X^^WLOM^ 

t 3 : rtE£tt©#i*®JBtt&3*igjRSj&<0 <hfc3«fc-3 IzmMitTZ 

N A : 1/>Xc7)N A 
0 NA 1 : famffiig.<Dmn\Z&tfZ>ttV>)U>X<DN A 

f 2 : m2 <DftWAz&n%i$®\/>x<DmgMM 
n2 2 <DKWL\z&n >x<Dmmm 

tw : ^i©)feliaoT^i coTt-x-Y 7.2 \zMfti, tent; <n®.mw. 
5 ^ (JHftteA (j&ft) : r m s ) 

S 3 : ^lO^Cck^tf l©)tf^^(li^tfe^0tIiR 

H<D3#;C9S*®iKM/&# (i£&«A mm : r m s ) 
S 5 : |g 1 (D^^tCck-pT^ 1 (Dft^s X 5 IzMJt L (D j& ® iR 

> H^5^©^®iKM^^ (m&teA (^S) : rms) 

immmmz. tibss (21) la^iM^s, 

_^ Cjh2 

x= 1+ Vi-(i +Kj )c j2h2 +ZA ''" hn < 2 1 > 

±12^: (2 1) \z#>tfz>&nn(Dmm^£kT<nm. w&z* 
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mm 

C j : tt%}U>X<Dm j W<D&2jLWm&<Dm* (Cj = 1/Rj) 

Kj : ^U>XO»j ®<DR££^& 

A j. „ : *f$H/>X(Dffl j I(Dn*(D«Ii» 

III, j = 1 , 2 

f 1 = 3. 3 14 2 
WD 1 = 1. 8 9 1 
n 1 = 1 . 602892 
d = 1 . 8 

t 1 = 0 . 6 

t 2 = 1 . 2 

t 3 = 1 . 1 
N A = 0 . 6 
N A 1 = 0 . 4 2 

f 2 = 3. 3 3 8 4 
WD 2 = 1. 521 
n2=l. 59842 

R i = 2 . 17 0 0 
Ki = -6. 72993X10"' 
A i. 4 = 2 . 08530X10 ~ 3 
A i . 6= 7. 99262X10 _s 
Ai. 8 = -7. 7 9 7 4 1 X 1 0 "' 
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A ,. , o = - 7 . 00341X10 _6 

R 2 =-17. 3537 
K 2 = - 3 . 61277X10 
5 A 2 .., = 4. 06605X10" 3 

A 2 . 6 = - 1 . 0 6 7 9 4 X 1 0 " 3 
A 2 . 8=9. 75688X10" 5 
A 2 . . o = - 2 . 0 1 5 6 8 X l 0 " 6 

10 R 2 = -l 6. 46001 

K 2 = -7. 90807X10 

A 2 .-. = 4. 57207X10 ~ 3 

A 2 . 6 = - 1 . 3 5 9 8 7 X 1 0 " 3 

A 2 . 8 =1. 72647X10 " 4 
15 A 2 .,o=- 8. 8 0 5 7 3 X 1 0 " 6 

<Dm <D V > Xn 57 * - $ \&£XT (DM D -V & -i> o 

TW= 0 . 112 

P = 0. 00059274 

P (n 1 - 1 ) / A = 0 . 545 
20 S3 = 0. 0125 

S 5 = 0. 0231 

m3iz. *nmm (Dummz*k-r 0 m3 (a) jcttmi ©fastis i 

©ft^**f::#T3ttBg:6MX£&^LT*3£K 03 (b) l;tti2C 
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fate— HT^^ t Lfzo ®4t£<DVlim*WLWVl&&0<DWLm\Z&V} 



5 T^LTt^. £*±(£> ;i <hte, £(TO||I^J 2 ~ 6 IC 1* T t> HA! T » 

(a) 7^£#^3J;-5 tc, m 1 cDftM£lg 1 X?\zW?Z>yt& 
10 fii&Mte±0. 2 5 AlgTSO, iSSiRMtiO. 1 1 2 A : rmslC 

W,2 (DJt'rj NA^O. 4 5 WlWiOWft) V >X 2 

15 ^TB4t5C^IS LV>#«, El 3 (b) \Z^^o\Z. $&2<DytWLt. 
&2(Dyt?4 7>?lZtt-?Z>yt$&&%Lmfes NAO. 4 2Krt7tt#tl; 

lt*>* nmv>X2 \zmt^\zmn & z. £t±< &&\zn$L%> 
cmmm 2 ) 

25 f 1 = 3. 3 142 
WD 1 = 1. 8 9 0 
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n 1 = 1 . 602892 

d = 1 . 8 

t 1 = 0 . 6 

t 2 = 1. 2 
5 t 3 = 1 . 0 
N A = 0 . 6 
N A 1 = 0 . 4 2 

f 2 = 3. 3 3 8 4 
WD 2 = 1. 540 
10 n2 = l. 59842 

TW= 0 . 0 7 4 3 
15 p=0. 00030266 

P ( n 1 - 1 ) / A = 0 . 279 
S 3 = 0. 0 0 2 5 
S 5 = - 0 . Oil 

H5 1C, *£J60!l©JK£E|£^-r. 0 5 (a) EttSlOMtf 1 
20 <Dft^^ X?\ZttTZftm&i&mZmLT&r>, 15 (b) lCttSB2© 

Sf§ 1 V>yt^4 X ZmU<DmWZ 0 . 6raml:i&0, fgl^Tfc^X^ 
tt» NAO. 60JJ»U>X2SfflUTS4t50^aSLH. g5 
25 (a) ^^^^^^-5(3, |jg i CDTfcfllchffl 1 0>%t<( Tst \Ztt-?Z>yt& 
fiJR^««^T?*a- 0. 4 AiST^O , «®JR£fc£0. 0 7 4 A: r 
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I2®ff^?lt NA^O. 4 5 W&WstfoV >X2 &m 
5 UTSif^O^g^lH^, H5 (b) \Z7jk~T£ : D\Z. m2(Dytmti 
1£2(DytzrJ XZlZttTzytm&UmiZ. NAO. 4 2^^|T{i#^(: 

ox, ±.mmmmi tmmiz, m<^u>x2 izmnzmirz z\ttm\^ 

iZfcK)^ m&tfl. 2mm03tr^X^6l:tLTt), ttMU>X 2 iz 
(HiSSF!! 3 ) 

&t\z. mmrn 3©imisst. 

f 1 = 3. 3128 
15 WD 1 = 1. 8 9 0 

n 1 = 1 . 602892 
d = 1 . 8 
t 1 = 0 . 6 
t 2 = 1 . 2 
20 t 3 = 1 . 0 
N A = 0 . 6 
N A 1 = 0 . 4 4 
f 2 = 3. 3370 
WD 2 = 1. 541 
25 n 2 = 1 . 59842 

W, 1 !OI/>7:ft/l7^-^raT©I0T^-5. 
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R i = 2 . 17 0 0 
K , = - 6 . 72993X10"' 
A,. 4=2. 0 8 5 3 0 X 1 0 " 3 
Ai. 6= 7. 9 9 2 6 2 X 1 0 " s 
A i. 8 = - 7 . 7 9 7 4 1 X 1 Q-' 
A i. i o = - 7 . 00341X10 " 6 

R 2 = - 1 7 . 26266 
K 2 =-4. 55689X1 0 
A a . 4 = 4. 1 3 4 8 6 X 1 0 -3 
A 2 . 6 = -l. 1 1 9 4 9 X 1 O" 3 
A 2 . 8= 1. 04423X10 ~ 4 
Aj. i o = - 5 . 6 1 5 0 8 X 1 0 -7 

R 2 = - 1 6 . 46001 
K 2 = - 7 . 90807X10 
Ai.4=4. 5 7 2 0 7 X 1 O -3 
A 2 . 6 = -l. 35987X10 ~ 3 
A 2 . 8 =l. 72647X1 O" 4 
A 2 . , o = - 8 . 80573X10 _6 

TW= 0 . 0 7 2 

P = 0. 00015135 

P (n 1 - 1 ) / A = 0 . 139 

S 3 = 0 . 0 0 3 1 

S 5 = - 0 . 028 
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(DK'tj XV \Ztt-?Z>ytV&mi&m&ml,T& V , H7 (b) \zl*m 2 <D 

ytmtm2 oyt^j xz \zM-r^^^m^^hxu^ 0 ms 
iz. m i cd^^ xztzmyfztotxtfy v^mm^^^t^-ro 

5 m 1 ©3tx-r X2m®L<Dm&-te. 0 . 6mmt$D, iKD^f-fX^ 
tt, NAO. 6 <Dl$mU> X 2 ?:ffl^TS4t§©^it g) 7 

(a) j&>5#j&>S«fc'5fc:. ^ 1 ©)tlti 1 ©ft^-r X ? IC^T^^SS 
fiJRIIttft^T^-O. 5 ASST^O, tliRlfiO. 0 7 2 A:r 

xz 6 <D&m±mmu< n^^^m^-^^im^u^. 

£fc> W,2<DJt^ 4 Xtrfc, NAffiO. 4 5 M'&OttW) U > X 2 

12 (Dit^j xt? \zi$-?z>ytmmtiSLm-&, nao. 4 4Hrt-en#nfi: 

oT, ±fSHSg^J 1 ch(^«l(C, ^U>X2 izmu&Wt.rttzZ.htiWlC 

20 (5!S60<J4) 

f 1 = 3. 3106 
WD 1 = 1. 8 8 9 
n 1 = 1 . 602773 
25 d = 1 . 8 0 5 
t 1 = 0. 6 
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t 2 = 1 . 2 

t 3 = 0. 9 
N A = 0 . 6 
N A 1 = 0 . 4 4 
5f2 = 3.3341 
WD 2=1. 538 
n2 = l. 59842 

R i = 2 . 17 0 0 
10 k , = - 6 . 7 2 9 9 3 X 1 0 -' 
A i . 4 = 2 . 08530X1 0" 3 
Ai. 6= 7 . 99262X10 ~ 5 
A.. 8 = -7. 79741X10 " 7 
A.. I0 = -7. 00341X10 ~ 6 

R 2 = — 1 7 . 0574 
K 2 = - 5 . 33838X10 
A 2 .4 = 4. 25485X10 ~ 3 
A 2 . 6 = - 1 . ' 1 8 5 1 4 X 1 0 " 3 
20 A 2 . 8 =l. 22997X10 " 4 

As. . o= - 3 . 46201X10 " 6 

m 2 ® mm. \z 43 ^ S V > XJ£ « /\^ * - ^ Oil r> & & o 

R 2 = - 1 6 . 46575 
K 2 = 0 . 0 
25 a 2 . 4=6. 72727X10 _3 

A 2 . 6= - 1 . 61122X10 ~ 3 
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A 2 . 8= 1. 96560X10 ~ 4 
A 2 . io = - 9 . 90970X10 " 6 
^ (Di&CD U > XA° ^ ^ - ^ teJ^T<E>SI D T & § „ 
TW= 0 . 0 5 8 9 
5 p = 0. 00030266 

p (nl-1) /A = 0 . 274 
S 3 = 0 . 0018 
S5=-0. 003 

0 9C *^5E^JOJKHgI5:^To 09 (a) «|g 1 cOt^M £ !*§ 1 

io <d%"t4 7.9 izft-rzytm&um&mLT&v y 19 (b) \z\zn2<D 
o\z, mi nyt^jxzizmyfznfcTs-tfy hcDmm&mftiz&^-to 

1 (DJt'rj X ^mW.(Dm^it 0 . 6mm-e&0. SSl (DJt^r 4 X & 
te, NAO. 6 Otil/>X2 $ffl^TH4t?)(D^S^ L^o 0 9 
15 (a) /^£#^3J;-5 IC, fg 1 (MiK <hfg 1 Oft?* X 2 Kft-T Sftgg 
SiKliteS*T&J- 0 . 3 AggTSO, ^IiKHtiO. 0 5 9 A:r 
rastSS. L^L, H 1 0 \Z-xkLfzXtfy h (DWrffi&g.ftlHfr Z 

^2©3tf^fX^tt, NA^O. 4 5 M'&<Dtt!®lU>X 2 
^TPI£-f £<7)£*M£ LV>7^> gj9 ( b ) lc^-r=k^lC, m2CD^z!g£ 
1512 ©Tfer^ (Z^-r^TfegS^iKllfS, NAO. 4 4Kf*g-ptt*t(; 
/h£<, ^nUA±C7)N ATHitll^f < fco TV> < Z\ ttfftfr& 0 fl£ 
25 oT, JifB^5£0iJ 1 U >X 2 -ffi □ SaKttfc: d <h t 3 C 

JP&ftf 1 . 2mm©)tf^Xi'6IC^lTfe, 2*4*>1'>X2{C 
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[IB 2 <Dnffi<DMm] 

mi l ic^Tcfc-Sk:, *£«50>7BJB©*N&u>X2rau iau®#M«<D 

lx>X2 <Z>ft^>r 6#J<7>®te, l^»1S«9 t^wm* 1 0 t^HI 
«1 ltl:»ft&nTH5. ^ LT, AW3tI 1 1$®U>X2 i;a 

F*!^fSJgc 9 £*|HJ«# 1 0 i(D^|;fe}n»l/>X20 
NA^NA2, *Wflg«l Oi^I«l 1 £©«EJMC*5tt-5*M&U> 
X2©NA*NA3tl/ttt 1 NA2, NA3{iTI2^ (7), (8) 

0 . 3 5 <N A 2 < 0 . 4 3 ( 7 ) 

0. 0 3 <N A 3 -N A 2 < 0 . 1 (8) 
NA2^0. 3 5£tTO«^»5UttO. 4 3 JW±<7) \Z l£, 12 
©3fcf -f^^lcML-cat hi^^n&K NA3 

T, fS2©3fc5VX*fc#t-5iKg©ffiIE#ffiJ8<i:ftS. NA3 
-NA2#0. lR±©«^ldtt, i8*fc*fBJ«ttl 0 <fcD» 

tfWlOCWMS, ft^-f 6 <Z)JP^ t 4 
T#®JR^3&*ttjE£ft£«fc5lC*iSftT*<i:£, t 4 teTIBsS (9) © 
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1 . 4 < t 4 < 2 . 0 (9) 
t4**l. 4«T<0»-&&Sfritt2. 0 Sl±<Dm&\Zte. W,2(D% : f 
<< 7.5 {ZttTZ^tfmikLTLg.z). 

(Dfty'j 7.? 6M<DW (0 1 ^it9i^f B 1MlO 
<h©#JM33fc*lifc:&£¥fffcaJS l 2^}t^nt^5. Hi 2 \z iH> 
Tte» ^^DB<T-5fc^(I, 1 2 #^|K«fc 0 L TjfSfr *IT 

tr>sa*, ^©gil 2tt0. 3 umiEr^^**. d CD£ 5 testes 

Tr-fr^if 3 5 ix rniST'S^. ^nte, 1/ > X #j =g (|54m 

15 m) C2f LT-t-#Kl/jN$ < , l/>Xttftgk:«t3<^£l£#£^;i&^o 

20 {CTIEO^-^^iiJlp-r^ 0 

NA3 : E f 3 r^^^<i:^MM^t©J^^{34ott^^#;U'>Xc7)NA 

25 (ISJfi0!l5) 
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f 1 = 3 . 3 0 0 



WD 1 = 1. 8 9 0 



n 1 = 1 . 



6 0 2 9 7 2 



d = 1 . 



8 



5 



t 1 = 



0 . 6 



t 2 = 1. 2 

t 4 = 1 . 8 
N A 2 = 0 . 3 9 
N A 3 = 0 . 4 4 
10 f 2 = 3. 3241 
WD 2=1. 538 
n 2 = 1 . 59842 

R i = 2 . 17 0 0 
15 K, = - 6. 7 2 9 9 3 X 1 0 "' 
A i. 4 = 2 . 08530X10 " 3 
A i . 6= 7. 99262X10 ~ 5 
A i. s = - 7 . 7 9 7 4 1 X 1 0" 7 
A i . , o = - 7 '. 00341X1 0" 6 

R 2 = - 1 6 . 46001 
K* = - 7 . 9 0 8 0 7 X 1 0 
A 2 . 4=4. 57207X10 ~ 3 
A 2 . 6 = - 1 . 35987X10 ~ 3 
A 2 . 8= 1. 72647X10 ~" 



34 



PCT/JP00/04076 



A 2 .io = - 8. 8 0 5 7 3 X 1 0 " 6 

R 2 = - 1 8 . 9318 
Kj= 1. 65803X10 
5 A 2 .4=2. 8 1 9 7 3 X 1 0 "' 

Aj,e = -4. 8 3 2 4 1 X 1 0" 4 
A 2 . 8 =- 3. 2 3 3 7 4 X 1 0 " 5 
A 2 . i o = 1 . 7 5 2 5 1 X 1 0 " 5 

mi 3 \z. *mffim<Di&mm&*< t. mi 3 (a) \zt&mi oytmt 

10 m 1 <D?t^j X2 iC^t-rs^KSJR^S^LT* 0 , EI 1 3 (b) \zit 

ii4i;. as i (Dye?* xcnzmytztifzxtfv KoRrasas^&jK 
t. 

& 1 (Oftr* X?mffi.<Dm&te 0 . 6ramT$0, ilOD^r^^ 
15 tt, NAO. 6©*f<»I^>X2 £fflUT#S&-r3©J&*M3:Ltri. 1113 
(a) *»e>#a»5 «fc"5 fc, IS 1 (DjfcM t.M 1 ©3fer^ lztt~$~ %>yt%& 
fiiKHteNAO. 4#jfiT-0. SAIIttas. L^L, B 1 4 

20 £&3tr>ttES**pJflg<»:fc:.5 c 

fg2 <DJt^4 XPlt, NA^O. 4 5 M'i£<Dtt!®} U > X 2 
^TS4t5©^iSLl^^ Hi 3 (b) {C^-r<te»{z, m2C0^zH 
£Sf£2 (DTtf^ X^{'^T^>7tl2§giRII«, NAO. 4 4 i£A |*J T /Jn £ 

25 tr>«^K:«, ft^W X* 6 ©««i£#i&_kT£i*L£ 
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t>, mwu>X2 \zm/z\zmn z> z iztz < &&izn&&z>^i*& 

5 Bii 5 te&mMcom 3 (D&tfctoM&iz&ftzytT* xz mnmvyx 
zm^xytT** x2\zmytLrc£z<Dyt&m-?&z> 0 
mi 5 (c^Tck^ \z. *mM(DMW<<Dtt® i/>x 2 ii^ii© 

U>X2 (DK^j X? 6fl9©Mte, ftfflfg% 1 4 £*HIS« 1 5 tftm 
10 fi«16i:l:»tt6nTHS. fit, A#ytUl\t* ttm\s>X2\Z 
AttLfcIS, tt®}U>X2 IZ «fc -3 T w 6 CD 1f$g$£#:® 6 a t~S 

£ ^T. <f>|g]tiStt 1 5 6 0$Sf^ t 5 

15 (10) ©»«S»JSt5©*iSSLn. 

1 . 0 < t 5 < 1 . 4 (10) 
t5#l. 0KTO«^ft«U|il. 4J^±CDi§£-{C«U |g 2 CD^-x 
tZ^frSrt«1S« 1 4 £^Ji^J£ 1 6 0 fertffi'jTO^ 

□ (3 *5 ^ -5 ^MiKli^^<bT § c 
20 4 iff>r^0^ 1 5 iz<D$tft\Z&V}Z>ttV!iU>X2 <D 

na^na2, *mm®. i 5 tftrnrn®. 1 6 £<DmR\z&vz>itfwu> 

X2©NA^NA3<!:bfcit 1 NA2, N A 3 teTf25£ (12), (1 
3) OHi^iJ£t§©^g^Lli„ 

0 . 3 5 <N A 2 < 0 . 4 3 (12) 
25 0. 0 3 <N A 3 - N A 2 < 0 . 1 (13) 

NA2**0. 3 5ttTO«^*5lWiO. 4 3EllOS^l:lt ^2 
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(Dyt^J XV \ZttlsXm% L^X^y hM^n^^. NA3 
-NA2AJ0. 0 3 £;T<£>4f-&{;:te, *Hm*U 5<Offij&*85<fc:!3iS£f 
T, 12 XV K#T*JRH0«iE**ffl«£ft:S. — ^> N A 3 

-NA2i<0. 1 £*_h iSStC^IBJ^tS 1 5 <Bffi#JE < & 0 jfi 

®i6 3 (Dmm<Dmm\z^^>nmu>X(D^ ^ xv 

m<Dw<Dwvt&^Tmi&m-z$>z>o m 1 6 ic^-r^otc, nmv^X2 
(Djt^j xv e mom mi 5mm) kssht, ftmmt&i 4 t^mm 

10 1 4 jRg#rn&JBtt 1 7 fc^Llr*. £6 

(c, (f>rais«ft i 5 t^mmm i 6 i;&v>«fc 5 tc, 

*|BJ«« 1 5 t^^m^ 1 6 i0W£i6btm^. 

15 (H2fS0iJ6) 

f 1 = 3. 3 0 0 

WD 1 = 1. 8 9 0 

n 1 = 1 . 60 2 9 72 
20 d = 1 . 8 

t 1 = 0. 6 

t 2 = 1 . 2 

t 4 = 1 . 2 

N A 2 = 0 . 3 9 
25 NA3 = 0. 46 

f 2 = 3. 3241 
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WD 2=1. 539 
n2 = l. 59842 
W, 1 mv> V > XMVtn ? * — 
R i = 2 . 17 0 0 
5 K, = -6. 7 2 9 9 3 X 1 0"' 
A,, 4= 2. 08530X10 " 3 
A i . 6= 7. 9 9 2 6 2 X 1 0" s 
A.. 8 = -7.79741X10" 7 
A i. i o = - 7 . 00341X10 ~ 6 

iz^Lxo. 00109 tinm i mm^w-n&m^xuz,. 

R 2 = - 1 6 . 4600 1 
K 2 = -7. 90807X10 
15 A 2 . 4 = 4 . 57207X10 3 

A 2 . 6 = -l. 35987X10 ~ 3 
A 28 =l. 72647X10 " 4 
A 2 . i o = - 8 . 8 0 5 7 3 X 1 0" 6 

003419 fcvrn i mm^ft&WiLx^Zo 

R 2 = — 1 7 . 3870 
K 2 = — 2 . 71760X10 
A 2 .4=3. 98819X10 " 3 
25 A 2 . 6 = - 9. 9 3 3 9 0 X 1 0 " 4 
A 2 . 8 =6. 64032X10 ~ 5 
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A 2. 10=6. 1 1 7 7 2 X 1 0 " 6 

ini:. ^'MMMni&mm&^-r. mi 7 (a) \z\*mi <Dyttet. 
w, i (Dft^j xtnztt-tzytte&i&m&fFLTis o , in (b) \zi$ 

t. 81 7 (a) «fc"3 (d, fg 1 roMt^ 1 (DJt'rJ \Z 

2rrS5£&fiiRJ£ttNAj&*0. 4 6^±TltStntt^^ 018 

10 < W^feSVWiaBfifcj&SnJIfet&S. 

^2 CD^-x^r X^li, NA^O. 4 5itO^«l/>X2^ffl 
^TS4t5©*«aSL^*t, i 1 7 (b) {Z^T&oiZ. M2<Dytm 

tm2 <Dyt^j 7,9 iztt-rzyt&mwmiz. nao. 4 6j£*rt-efi/h<* 

f n^±ONATliliai:^<&^T^< t"6S§^ 

20 m2<Dyt^^ x?\zmyti<fcm&iz. p^mmmi 4 t^mmm. 

fP8<S« 1 5 ©^«*S|S:th$nTl>4- H<DlZtb. Jt"r 4 7. £ 6 C£>1li$g 
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0. o 0 l 9 A £#3t(;r/h£<,^&. Sri 2 (Dft^j &&ft\zm*k$> 

«i. -tnE&mmm i - 6 x^vrzM<^u>x 2 tf^xjj&jg&s^ 
5 ^ttcfco, H-o^^&txttiBswrs u>x&, Silent 

*a\z* ±mm 1 ~m 3 ©sMso^citts^-f x^mn^v>x 

10 ffl^TWWr*. EI 1 9 «*:%HJ{7)^4 (DmffinmMlZ Zft^ y H 

0 1 9 (C^Tcfc "5 tC. Ml ©t^^T^^Sc^ 6 5 5 nm(D^##|/- 
1f 1 8d^ML^3fe«l 9fct, 3'J^-hU>X2 0 Ci^TH^ff 
316 t^S. n U VV>X2 0 KJ:^ TBfr¥fT#£fco fcftjfc 1 9 tt, 

fztt®U>X2 IZ^-d Xm^O . 6mmO| 1 (DJt^j 2 3 <Z)1i$& 
IM2 3a±Ci^$ns, 3S2 ©3fciR-e2&3»fij&*8 0 0 n 

m<D¥##l/— tf 2 4a>SfflltL)t3fc3fc2 5 tt, 3 U ;* - h U>X2 6 

20 -Dfc9f&2 5 it. t'-AX^J 1 TSItU mCtttoU>X2 

KlJ:oTA** 1 . 2 mm (Dig 2 (Oftr 4 X V 2 7 Otffgj&ft;® 2 7 a± 
K2ft3fc$:ns. d cit. *ftii/>X2 {i 1 WWriCort;;^— 2 8 leg* 

®±tc£-*5 »4»U>X2©BBP*ft!||S-r*«€rt)-r«. m 
25 7feX*-yh«, |gl CDft^-fX? 2 3 Off 2 3 a Steffi 2 

2 7 CDflffg$£#:® 2 7a £ ftfc Eldi (C <fc r> TlsIiJT£ 
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n&, m i (Dy^rj 7923 <Dmmmfcw 2 3 a 2 

2 7 <Dlf $gi£#:® 2 7 a T[eJ#t L , Sit £*i7c l/-+f3t (3tSC 1 9 
*SWi2 5) tt, f-AX^'J y*-2 dl^>7:2 9E: 

5 fLT, §t£^3 1 (D«^fs^t3j; 0 , g§ 1 <D%? j 79 2 3 ©«f $g 
mfoW2 3 a &£>tr>fct^ 2 CDt£5V 7 9 2 7 ©If $BJ&#;® 2 7 aT^H 

±B3©«fc 5 tcj^g 6 5 5 nmCDlfS 1 (03te«i£ffl UTatffiJ** 0 . 6 m 
mCDfg 1 <D%^4 7 9 2 3 tC^L U >X 2 ttjft®JR2£© 
10 ffi-€-©fc<©tt*€r^fc(B<Z>, M$n&7#y hti, ^HilOtr^ 
X? 2 3 ©ffi»H£K::*:#fc:i&»£#*.Sx7 'J - U >£f ©&£j&**H*t 

Sfc, ±IB(DcJ; -5 fcifcfi 8 0 0 nm©l2 £>}£M£ffl V>TS1£J?^ 1 . 
2mra0l2 (DJt^r -Y 79 2 7 iZMytLfzm^lZ te, V>X^)V^~2 
15 80|PttNAO. 6fcffiaL&SST»5*i, S*ftl/>X20NA*« 

*f^i/>X2 ^BBnsiftJtfcc t t.nv\znz. tut* &ytm\z&\,*T 

*>, NA^O. 4fe^LO. 45J^±T«, -tO^^^^KS'RS&Ofe 

20 CTX^Lfc^tt (in$i(tfc;it) ractc&s. N 

A**0. 4ft^U0. 4 5 SAftT'tem 2 LT 3tB&«JR£ J&H" 

$HC«IE£ttTtr>Sfc«K JP*1 . 2 mm(E>^ 2 (DyfrrJ 79 2 7 

1 o<Dl/>XT&$?7kfEIM±£fT5 d<h**T££. 
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ft, ±IH^Jfi©^JiCi5HTH, 3t®©»[fiSr 6 5 5 nmt 8 0 0 n 
ml;^LTl^^ •ftilO^fi, #J;Ui\ 4 0 0 nmt 6 5 0 nra|(D 
^ * t) it T £> o T t> J; o 

5 0. 6mratl. 2 mralli^LTl^A^ ft&OI?^, 0fl;Ui, 0. 3 

feet ti. 

s;t> -tiE*jfi(D^^{c43^T«, xzm^mv>X2 \zn l 

25 £fflV>Tfc«ktr>. 

egg 5 (Dnmommi 
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S4AfcMS^5fc©i:T5. T&fr^ TffliS (2 

2) !;J;oT^It5:i^Tt5f«^n^ ft, ft^&f^&g-f- 
ftfcmm (1 Onm^KDftii) TTfE5£ (2 2) |;J:oTlit 

1+Vl-(1+^)(1//-) 2 ^ 2 y 1 (22) 

10 _kfE5£ (2 2) f::43tt£#^<DSi&kmT<£iSDT&£. 
z : 

r : ffi^^^ 
k : PJfi^ffc 

15 a, : j xnimm&ik 

& m ^ t^t -< x ? \z myt l- tz <t $ cd m -c & -a . 
m 2 o tc^-r.fc'Stc, *mM<DMM<Dtt%}u>x i o i mu>x 

*^^t^5. ttMU>X 10 1 (Dyt^J X? 1 0 2 fl9<D®tt % 

20 1 0 7 Sr-g-tfF'SJjlgBcDlfl 1 ®#X*m&l£ 104t, nBISBOSfS 2 CD 

lost, mi (D^nmm^L 104 <hfg 2 (owmmm^. 1 0 
5 £ku*£*u ytm 1 0 7 -^iHiiE^is^^tttTs h- u y 1 

0 6iC«t»)i^ftTl>5. fLT. ftUf3^(DXmyt 1 0 3 *f 
m\/>Xl 0 1 KAttLfc^ ttMU>Xl 0 1 CtotTtf'f 1 

25 02 ci^^ns. 

JtlU>X'l 0 l©HRt;i2 0^f|IMl 0 4, 1 0 5ta, C 
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^tf$nx^^o ^flcwta, ytm i o 7 ^^tfi i (Dimmm®. i o 
nm«fFtcB^-r«. \znmztiT&r), %2 <Dimmm 

5 «10 5H 116 6 0 nm©7t^ltait^«^fflViTDVD^B4 

i r#s§ 2 <D#®mmt& 104, 105 ^sfe^-rs^jgia©©^*^ 

h- U ^ 1 0 6 Zm^ii LT 3 ««H»tiJLTtiS*^ d 

02 1HB2 0Oh-iJ^Iffi«i o 6(Difi^HB# (A») 



0 2 1 (C^T=k -5 fc. I U yi'S®^ 1 0 6 it #^R<DR!III£^ 

«10 7 (i2 0#i) &*^tLTlHlteS-&T»6n*h-iJy^® 

o 5 tsjL, nmmom i <o^$i^ 104 ^^M-r-Sct^ic^^^ 

£ r^T-5j <fctt, ^^ftBfrffid&^T, N-U v *SfB* 1 0 6 (D 

T> .y/r®^^! o eco^Mffi^i^i (Dtmmmmi o 4©^ 



15 
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h-»J >^IM 10 6 (D¥&Jjfa<Dm (RMOiH) wte, tibiS 
(16) C7)K^$:^S-r^,©^MS Ll^o 
5 0. 0 2 mm<w< 0 . 0 4 mm (16) 

12 1 tCiK-Tck 3 iz. liwtt, m 1 GD#S£®^4£ 1 04th- U y £ 
®^^1 0 6 <h(D^^^(D^I4 1 0 7rt>£><£>iii$<h > ^2 <D#nmm& 

io5th-'j y zmmig. 106 t&mm&oytm 107 j&^oss^ t 

— w^*0. 0 4ramK±©«^l;lt Sl^(c# t>tiZ> V >Xj&Vtt 

h-Uy^IilSl 0 6^Ifi£t^RH(D*gR[j:, TfS5$ 
15 (14) ©HffS»jET50^1*Hi. 

0. 7mm<R<2. 5 mm (14) 

R#*0. 7mm^TO«^l:(t WBUJJDXt«k o T&M ^nxf & d 
<fcSfc«K U>X<B«iga<Sj«£fc*. Rifi2. 5 

mm^±Oi^l:tt, R3tt8B#©fi#<l2;< fcO ift€fT U>X<D&m&m 
20 fcSttl/*5. 

h-'Jy^I««l 0 6*ffi!ct«P3310¥gRtt, 2e>lCte, TIE 
^ (15) £DH^^^J£-r-5)C7)^S^ Lt>. 

1. 6mm<R<2. 1mm (15) 
(HJfify 7 ) 

25 112 2 &m&lZU>Xmft&itnLxmZ?lfc*mJl<Dtty)U>X(D 
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2\Z&\,*T* l 0 7 bOiS^ h (mm), 

m i o 4 ch^tti i o 7 t^sf^srs^t-rs-y-^Mz £ 

f^^sbo^ i (Dimmmm. i o 4 fc&tt^M*®^-^ utie csi 

5 1 ) ^TWil 0 T?&5 0 

r = - 1 . 682X10 

k =- 7 . 9 0 8 0 7 X 1 0 

A 3 = 2 . 605947654X10 -3 

10 A 4 =l. 0 5 4 0 7 3 9 6 7 X 1 0 " 4 

A 6 =6. 605216379X10" 4 
A ■ = - 4 . 966151680X10 - " 

A, o=8. 362178008X10 -5 

15 (SI2) J^T(75iI0T&3 o 

r=-l. 682X10 
k = - 4 . 10782X10 
A 3 =-2. 083119392X10" 3 
20 a 4 =7. 583760761X10 -3 

Ae = - 2 . 145398325X10" 2 
As = 3. 23346325X10 ~ 4 
A:o = - 2. 1 2 5 9 1 6 6 9 4 X 1 0 " 5 

^2 21:^^1, Il«Sii|lO40Wfl8t > m2<D& 

25 m^i 0 5o*»ffitt»i:^^n-?nffi#^rfii{cz:js«i»7?^-r 
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U y^SIStt 10 6 ^f^t§RiI©flR«2mmT$0, £0>Rffl 
O^^jSKOJffiWtt (h, z) = (l. 006469, -2. 02689 
8) T&So ^S0#«1««1 0 4, 10-5^IT5h- 

U '^IM 10 6 Ofiwttft 3 4 MmT?£§ 0 
10 02 3!:, Z.CD )/ >X&m MfcL^CD, DVDS^PtS^CDS^ 
CDiRUffi^ OtJSSliU : OPD) £5kTo 12 3 (a) CKDVD 

m±m<D!&mmm&^is-c& o , 1123 (b) (c«cDB^Bt©iRMffi 

««*T?aRL&ffi»ra:, ft*«©#J*iB«# 1 0 4, 1 0 5$ 
15 #^Jg©Jgfla<Z)«J:'5fc: h— U 1 0 6 (C cfc -p Tjg^i±-r , HI 

1*1 0 6 DVDS^CD(D-5-tl-?nC!)S±l: 
20 mZh/u£BWlsU^ e 

¥mjjfammm-?&z>o a2 4i:itj;^t:. *mffi(DBm<D&w.5 o 

25 {3^f!l$nTli-5o ^#WtC«, #^IJ6<Z5JBI8©fcS!5 0 1 ©U>Xjfc 
JBMWU IIIte#ffc*ifr*|li££tr^ 1 ©#J£M«BJW5 0 4 flkfc^UBJ© 
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*5 0 6 tSfLTH5. I — 'J v ?mmi& 5 0 6 ©¥£#f6j»r ft (C^o 
JtSi^iRIi, TIS^ (1 7) ©HfiiSttJEt^OjjtSSLn. 
5 0. 7mm<R<2. 5 mm (17) 

h- U v ?mmi& 5 0 6 ©^S^fSjWrStCisttSftsp^SRtt, 2 c, 

tctt, tk^ (is) oH«^«ue-r-5©*«ss ui. 

1. 6mm<R<2. 1mm (18) 

£ £ # fc tr> . £ tl £ g& <& S6 tC it /h S CD 7 P - Zf £ m tr> n fcf «fc tr> 

U ^Ifi*5 0 6 5ft^il5 0 1 0«£Ktt, 5 

10 5*, HI 2 2©-j*«an?^-rJ:5 3a:ai!E*KWT»«L&»^k: 

25 Jt^T. h — 'J y ^®ffi«5 0 6 OJ^«©3g-fb*<&S* — 
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-a-Kfc, mm.&< §HRi-rs z. t**Ttrs. 

i25 7 COHJfiOJg»fc43W«^Sl©lniX^fe&^'r«E 

02 5 (a) ki:lEM^ft8>r®IIL 025 (b) teOT^ft 

10 HI 2 5 (C^-Tct -5 ^iPX^M 6 0 1 ttfcfciDI&gi 6 0 1 0lEl£tt 
6 0 2 £r^<h LTHIteL. ©5 6 0 3 «5£5 6 0 3 0[H4gftb 6 0 4 ^ffi 
tLT@fctS 0 ®56 0 3 (i, JDII©f ^1:15 6 0 3 0^lRf: 

o 6 £#nx-rso 

15 ®56 0 3 ©#iR^, 1WILJ;'5£TS h — U ryd7®«tt©ft$S¥ 

ffiWLjfc&Sl£lniI-r£ ©5 6 0 3 £>¥tlR£, #PX L 

J:5ttSh-U 7^Ii«?)i$#l?) 8 0 %&_h, 2 e>fcta9 0 % 

20 ©5 6 0 3 ©|ft6 0 7 (WS) te> 0 2 5 (b) £ 91 £ J&» fe J: 

^nXT^ U>XOt^, g5 6 0 3©*iR, MiJPX^SJ 6 0 1 
^15 6 0 3 (Dm 6 0 7 £<Dt7 i) 7 9 > * K «k o T ffcU& <£ S tt, ®5 6 
0 3 (O^gRAS/hS^rjfc 0 . iDIt £ 1/ > X'Oit £ t>«<& {3 tt, 

iS5 6 0 3 ©$i6 0 7 £|ffl<"r<5&ga**5. 15 6 0 3 <Difl| 6 0 7 £ 
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03 ®^RI1 TfSit (19) ©H«*»jE-r«©*ta*Ltr>. 
5 0. 7mm<R<2. 5 mm (19) 

R**0. 7mm£(TOS^l;li 6 0 3 <D$A%ifim < & 0 ifl^fS 
JniiB<D»*lMjWK<fcs. R# 2 . 5ramm0^ 

10 Kite, Tffiit (20) OH«4*£t5CDAtgstU. 

1. 6mm<R<2. 1mm (20) 
5SS6 0 3 ©¥SR*«ZLO»£iart(c&Si:#l3, h— U v?Wmm<D 

15 8 <D^m<Dmi&] 

HI 2 6 fC^-TcfcafC, 0 1 fct, x^- >?7 0 2_t{cSSg£ 

^T-y*7 0 2lt ^f-y*a®gl 7 0 3 £«fc ^ TtMF^IrJK 
20 &W)TZ> 0 M£f7 0 4te, 7 0 1 ©SliiML^^^iji^ 

^T-y*Wgl 7 0 3 R.ZfM&mWmU 7 0 5 tt, Xr-y7 0 2 
<D*¥-mMY £*;tUZttfo-tZ>M& 7 0 4 Z *mW%kW 7 0 

25 7 Ol0f«T-^ ($l5£:r-*) f»$8££:3 0 A-Kf^^H7-f 
(HDD) 7 0 7 7 0 1 ©Kfr^tt^-"^"^ 
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iTien^ioiii^f 7 o 8i:S^T5, * — # 

- H 7 o 9 «, f-^©A^^. j^^n-Miseo^^^fflv^n-So 

io ©j^#gU(D^$ft^6(DiS$tth , =i. o 6 , ftmunm 2 (Dmtwn 

t&h h-U >y ^S^^^WJ^^gUcO^IA^ t>(DiS$tth 2 =1. 0 94 
T&3frt>. 0<h<l. 0 6 (Dt&m\Z&^Tl*±mj£ ( 2 2 ) ^m* 

m&m£:iz±m (mi) n&gc&m^TBVt&mmL. 1. 0 9 4 <h 

<DtEHiC*5ViT«TIB^: (2 3) (D^SM^JgiUC-tfE («2) (D&%l 
15 £ffl(^T?£#:£*gt-r3o 

z = , + Ao + > A j h 3 (23) 

1 + Vl -(1 +k)(l /r)*h 2 j 

_hfB:£ (23) ©ItAo tt, **Jiiei&©^2 ©#S*M«tt£iS:Ma<ig 
20 3J<h&3cfc5 \Z z tt#fafc¥fr^i!i£l*5;fcfc©&#-e* 0 , Z.(Dm^ 
0. 3 0 3(37i-5 o 1. 0 6<h<l. 0 9 4 (D |g H 13 & 

UTte, (h , z) = (1. 00646 9, -2. 026 

8 9 8) T?^S**2mm<73P35lll(Z)^gS;S:fflliT^JK : &^STS. :w 

McDj^tm, TfE^: (2 4) Kj^-c^siSfts. 

25 

Z = Z 0 + VR 2 -(/l "/io) 2 (24) 
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ho =1. 006469 
z« = - 2 . 026898 

9 <Dmm<Dmm] 

127 «=*3^T, 8 0 1 ROC 8 0 2 Htn^ftD V D fflRtfC D ffl (D 
if^Ev^-^Tfc*. DVDfflOI/-tft$;a-^8 0 ltt, ^fi 
6 6 0 nm©l/-^^|tffit^###I/-ifi l ^47.^ (DVD8 
0 6) ^€,©S»3t&S3t-r*S^*^F<i:^e,^oT^*. H^fc, C 
DfflOl^— tf^a-Jl/S 0 2(t itg 7 8 0 nm© I^-if^SttffiT 
5#3*fle^-1f£. 5^*^ (CD 8 0 7 ) £ ££}fc-r 5£ 

DVDCS^CiS^T, DVDfflOl/- tf^o.-;U8 0 l^b© 
I*ffl3fc5|€tt, h*-A7yj^^ 8 0 3 ^SIU, n'J^— hl/>X8 0 
4tC«koTB&¥ff^3CtS:ij|$tl. *5ZW<D*t®U>X8 0 5 KA^t" 
*^^OMl/>X8 0 5(i« D VD 8 0 6 Ol»«|2»®fcjH3t^ 
^S'h^ftn. DVD 8 0 6*^Ofi»}tU, *5£W<DMV>! U > X 
8 0 5 K«fcoTI6¥fTft3*£&o&&, 3U^-hU>X804JC«ko 
TJRSt)t^{ca»$n, *Oft, h*-A7^'J^ 8 0 3 5iIU D 
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5 *38W©^«IU>X8 0 5 CAitti. *5£W <DttM U >X 8 0 5 it. 

cd 8 o 7 ommmmwizMytxtfy h cds o 7*^0 

n U * — h U>X 8 0 4 fCcfco TJR^^tC^tft^n; ^O^, If — A 
X^U V 9 8 0 3 IlioTgSt^ftl, C DfflcD U--tfqES?3.— ;i/ 8 0 2 

tjgoT, Mffl^i"©,*: •5twje^iafl[ieBBTi!Ff^*«iE'rs^s*<** 

15 ft, ±12^ 5 ~fg 9 ©IIJfi©?eSgtZi5lriTtt, DVD/CD5i0M 
20 £#T#£. 

25 t^tSO-e, WZ.t£. X?m&tfi . 2mm©CD^5^ttC 
D-ROMtx-f X ?m&&0 . 6 ramODVD$5^(j;DVD - R O 
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ft 5f< <D IS ffl 
l. M®#^®comi/>X^ Sft 0 , J5*©Sfc5fe 1 S^i2 ©3t 

mm^.(Dmtmmmt. mmm^o^mu^^ i 2 0^7^ x^a 
tkmfb-?TmvT& 0 . tieiS <n ~ (4) owi^ists^t 

t 1< t 2 ( 1 ) 

0 . 0 5 <TW< 0.12 ( 2 ) 

15 0.3 8 <N A 1 < 0 . 4 6 ( 3 ) 

0. l<p (n - 1 ) /A<0. 6 (4) 

ti : m i oyt^j x?&m<Dm& 

t2 : W,2 7,t?mfc<Dm?>- 
20 NA 1 : rtffifc«©MPC;fcttS2fr#JU>X©N A 

TW : fg 1 (Dft^j X?*^£®LTlfl^-r££^tf)MiKM 
& A : r m s ) 

U>X£>JB#r3s 
25 p : rtjg«tt£^«fM©3fctti:£|S]©S:i£ 
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2. 211 (DXtJ X?&fa*mLTMX?Z>£1*<DWLmWm<D3X<D 
#Bfftt*J*#S 3*J»0T*5»*q|ii:Et©7t7 f ^7^ffl#fti,> 

5 asnDUSfifi^S 5 (JUttttA : rms) *JTES (5) ®Hff*tt£? 

-0.03<S5<0.03 (5) 

4. ftmmi&vimmmvtz, x?mm<Dm* t 3 icatLTJ* 

®1XSI***liEStlS«fc-5tJRigYfrs<»:#, t 3 tfTIBst (6) <D|W& 
0. 8< t 3<1. 2 ( 6) 

15 r^Xi7ffl^ftU>X„ 

7. Piiii#JM<0iiiu>xa>SfcD. j* 5|g l Rtfus 2 ©ft 
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Box I Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet) 

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 



1. Q Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 



2. Claims Nos.: 

because they relate to parts of the international application that do not comply with the prescribed requirements to such an 
extent that no meaningful international search can be carried out, specifically: 



I | Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 



Box II Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 

This International Searching Authority found multiple inventions in this international application, as follows: 

The technical feature of the inventions of claims 1-6 relates to an objective 
for optical disks comprising a single bi-aspherical lens and used for first and 
second optical disk substrates having different thicknesses, wherein one of the 
aspherical faces has two areas : an inner area inside a circular opening the center 
of which is the optical axis and an outer area outside the inner area. 



1. As all required additional search fees were timely paid by the applicant, this international search report covers all searchable 

claims. 

2- EZl As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 
of any additional fee. 

3. ^ As only some of the required additional search fees were timely paid by the applicant, this international search report covers 
only those claims for which fees were paid, specifically claims Nos.: 



4. Q No required additional search fees were timely paid by the applicant. Consequently, this international 
search report is restricted to the invention first mentioned in the claims; it is covered by claims Nos!: 
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The technical feature of the inventions of claims 7-11 relates to an objective 
for optical disks comprising a single bi-aspherical lens and used for first and 
second optical disk substrates having different thicknesses, wherein one of the 
aspherical faces has three areas: an inner area inside an circular opening the 
center of which is the optical axis, an intermediate area disposed outside the 
inner area and surrounded by another circular opening outside the former circular 
opening, and an outer area outside the intermediate area, and wherein the 
intermediate area is for correcting the spherical aberration of an optical disk 
substrate having a thickness larger than those of the first and second optical 
disk substrate. 
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The technical feature of the inventions of claims 12-18 relates to an objective 
for optical disks comprising a single bi-aspherical lens and used for first and 
second optical disk substrates having different thicknesses, wherein one of the 
aspherical faces has three areas: an inner area inside an circular opening the 
center of which is the optical axis, an intermediate area disposed outside the 
inner area and surrounded by another circular opening outside the former circular 
opening, and an outer area outside the intermediate area, and wherein the 
intermediate area is for correcting the spherical aberration of an optical disk 



The technical feature of the invention of claim 19 relate to an optical head 
device comprising two light sources, light beam separating means for separating 
two light beams emanating from the two light sources, passing through first and 
second optical disk substrates having thicknesses corresponding to the respective 
light sources, and modulated by information medium, and light -receiving means 
for receiving the light beams modulated by the information medium, wherein the 
focusing means is an objective for optical disks according to any one of claims 
1, 7, and 12. 

The invention of claim 20 relates to the idea of applying an optical head 
device of claim 19 to an optical information recording/reproducing apparatus. 

The technical feature of the inventions of claims 21-28 relates to an objective 
for optical disks comprising a single glass lens and used for first and second 
optical disk substrates having different thicknesses, wherein at least one of 
the faces is divided into at least three areas by concentric circles the center 
of which is the optical axis, the first area containing the optical axis and 
the outermost second area are rotationally- symmetric aspherical surfaces, and 
the third area between the first and second areas is a toric surface the rotation 
axis of which is the optical axis. 

The technical feature of the inventions of claims 29-31 relates to a mold 
for forming a lens, wherein the lens molding face is divided into at least three 
areas by concentric circles the center of which is the optical axis, and wherein 
the first area containing the optical axis and the outmost second area are 
rotationally-symmetric aspherical surfaces, and the third area between the first 
and second areas a toric surface the rotation axis of which is the optical axis. 

The technical feature of the inventions of claims 32-34 relates to a method 
of grinding by using a diamond grindstone a mold for forming a lens in which 
the lens molding face is divided into at least three areas by concentric circles 
the center of which is the optical axis, the first area containing the optical 
axis and the outmost second area are rotationally-symmetric aspherical surfaces, 
and the third area between the first and second areas is a toric surface the 
rotation axis of which is the optical axis, wherein the radius of the diamond 
grindstone used for grinding is equal to or smaller than the radius of curvature 
of the toric surface . 
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The invention of claim 35 relates to a shape measuring instrument involving 
a technical feature of comprising a precision stage, a control device for the 
precision stage, length measuring means, means for inputting designed shape data, 
and means for output ting the difference between the designed shape data and measured 
data. 

However, the inventions of claims 1-6 and those of claims 7-11 and 12-18 are 
different in number of areas into which the lens face is divided. The inventions 
of claims 7-11 and those of claims 12-18 are different in the prescription of 
the thickness of the substrate optimizing the spherical aberration in the 
intermediate area although the number of areas into which the lens face is divided 
is the same. 

Therefore, since the idea of constituting an objective for optical disks of 
an aspherical lens, the idea of dividing the lens face into a plurality of areas 
correspondingly to the different thicknesses of optical disks for focusing light, 
and the idea of limiting the number of area to two or three are all well-known 
arts (For example, see JP, 9-184975, A (Hitachi Ltd. ) , 15 July, 1997 (15. 07.97); 
and JP, 11-86319, A Konica Corp . ) A, 30 March, 1999 (30. 03. 99)}, the inventions 
of claims 1-6, 7-11, 12-18 involve no common technical matters to be considered 
to be special technical features in the sense of PCT Rule 13.2. Further the 
inventions of claims 19, 20 referring to claims 1, 7, 12 do not involve any common 
technical matter considered to be special technical feature common to those of 
the inventions mentioned above, and the technical matters specified in claims 
19, 20 are not special technical features as an optical head device and optical 
information recording /reproducing apparatus. Therefore since these 

constitutions have been well known, these groups of inventions are not so linked 
as to form a single general inventive concept . 

The technical feature of the inventions of claims 21-28 relates to an objective 
for optical disks the lens face of which is divided into at least three areas 
by concentric circles, wherein the second area between the first area including 
the optical axis and the outermost third area has a toric surface. Therefore 
the inventions of claims 21-28 include no common technical matters considered 
to be special technical features with respect to the invention of any of the 
claims before the claims 21. 

The special technical feature of the inventions of claims 29-31 is the same 
as that of claims 21-28. However, the technical feature of the inventions of 
claims 32-34 relates to the idea of specifying the relationship between the radius 
of curvature of a toric surface and the radius of a diamond grindstone and is 
not the same as that of the inventions of claims 21-28, 29-31. 

The invention of claim 35 relates to a shape measuring instrument . The designed 
shape data itself is an arbitrary matter inputted from external, and the shape 
measuring instrument itself does not involve a special novel technical matter. 
Therefore the special technical feature of the invention of claim 3 5 is not common 
to that of the inventions of claims 21-28, 29-31. 

As mentioned above, there is no common technical matters considered to be 
special technical features in the sense of PCT Rule 13.2 in the inventions of 
claims 1-6, 7-11, 12-18, 19, 20, 21-31, 32-34, 35, and therefore these groups 
of inventions are not so linked as to form a single general inventive concept. 

Therefore the groups of inventions do not fulfill the requirement of unity 
of invent ion . 
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